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A high-precision dimension measurement method
based on sequential partial images

HE Bo-xia,ZHANG Zhi-sheng,DAI Min,SHI Jin-fei
(School o f Mechanical Engineering ,Southeast University s Nanjing 211189 ,China)

Abstract: A vision measurement method based on dimension characteristics of sequential partial images
is proposed. The transition distribution modality of part edge image and its effect on measurement ac-
curacy are analyzed. To get rid of the effect, an edge pixel compensation method is proposed to availa-
bly improve measurement accuracy. By taking the dimension measurement of straight edge parts as
prototype, the vision measurement method based on dimension characteristics of sequential partial im-
ages is introduced. This method consists of three steps:the small areas of the part are imaged and then
the sequential partial images are overlapped at adjacent margins one by one. The cross-correlation
matching technique and the bilinear interpolation algorithm are applied to obtain the dimension charac-
teristic lines of the adjoining sequential images at sub-pixel level and the corresponding dimension
characteristics of each partial image, and these sizes are summed and compensated to get the part di-
mension, The experimental results show that for the edge pixel compensation method to the single im-
age of general scale part, the relative error is less than 0. 008 % ,and for the sequential image measure-

ment method to the large scalar part, the relative error is less than 0. 01% , which indicates that the
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proposed method has the advantage of small error accumulation and can meet the needs of the precise

auto-measurement of sheet metal parts.

Key words: vision measurement; image processing; sequential image; edge compensation; feature

matching
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Fig.1 Image of a Fig. 2 Gray scale distribution

machine part of part edge image
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Fig.3 Pixel coordinate system and numerical coor-

dinate system
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Fig. 4 Schematic diagram of dimension measurement

method based on sequential partial images
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SRJG A B, A0 B 20X 2u2u<<m u €
) M WAR F AR FE LA B,,," R 0 14 1E J5 T IX 35
Qutm) X Cutm) P, i8 FAM L REOE &R
B, WA Z Ve 25 B, s Bl A B, B 1/m i)
BEILHL A B, dc(B") =dc(B,,") . Mifi 15 5
L ISR 17 L AT y i EL 2

"N 1 ; 4
dea(t/)=— ;dcx(s, ). (12)

3.1.3 A S 9 RT4H4ED,
S RSH R AR R 5 o B o] 45 21 3 51 ) 35 [ 45
S W RSFHRHE D,
D, =[pec(l) —dex (L)) ]X8,i=2,n—1.
(13)
3.2 ETFIEHEGRTHENNETE
33 e 41 Jmy 5 PR RTS8k 7T LA SiE
RORFTFE R R RS, RWEEENE .S
FAF e A G JR) TR R B AT 1 Gk i
QTP 375 ANt

D, =(pcc(ly)) —dcx(e)+21) XS, (14
D, = (pccCe,) —dex(l, D+ Xs. (5)
= (13) . (14) . (15) , BPAJ 18 2| f i R~ D,

D = ZD; = [ pcc(ly) — dex(e) + dex(e,) —
i=1

n—1

dex (4, 4 D) (pee (1) — dea (L") + 23] X 6.
i=2

(16)

Jy 3 PRI B 3k 1) A i AE T R RS BILA

FF I A B O 7 A5 DL A A B A T Y 1

B RIG HRTRUR” AR R AL B AR AL .

R 22 I AR OGR4 [ 5 2 TR AIE 114 328

15 VETRCORS JBE 36 2 PR A5 Ak B 58 0k TRt o [ A 14 7 A
DA R KRR IR SR A B R TR R iR A

4 EHERA LR

¥ F Photonfocus 2 &) 4= ;= ) MV-D1024-
28-CL-10 #1 1 024 pixel X 1 024 pixelCMOS #f
HL. ] H ROI(Region Of Interest) I i i% &
384 pixel X 384 pixel Y B4 X I8, I i H A T
BECTAT 11 rr s o PR — 5 T AT A/ R A L 55—
D5 A AFRAS 210 frame/s (%88 WO, — %%
G R AR T Hoxg IR 2R G ABOhR A 5 i TS C8)
(D HHERGMG R Y 8 0 ZAR ZAMEE b
ETUE -

®1 URVNERFHREHE

Tab. 1 Calibration data of vision measurement system
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